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of Texas 


July 3, 1991 


Dr. Nancy Foster 

Director, Office of Protected Resources 
and Habitat Programs 

National Marine Fisheries Service 

1335 East-West Highway, Room 8268 

Silver Spring, Maryland 20910 


Dear Dr. Foster: 


Please find enclosed a gross necropsy and histopathology report for 
a female killer whale of approximately 14 to 16 years, identified 
as SWF-O0-7803. The animal died suddenly and without warning near 
dawn on May 14, 1991. 


For security reasons, killer whales at Sea World of Texas are 
attended twenty four hours a day. The three whales (one male, two 
females) maintained at Sea World of Texas had spent an uneventful 
night resting together. The officer on duty observed a sudden 
turbulence of water around one of the whales. The other two whales 
remained quiet and undisturbed in a distant part of the pool. The 
officer proceeded immediately to the site of the disturbance and 
observed evidence of some bleeding from the mouth of the whale 
involved. The officer immediately informed the park dispatcher of 
an animal emergency. Curatorial personnel were promptly notified 
by the dispatcher and arrived at the killer whale pool within ten 
minutes of the emergency report. The government was notified of 
the death, and a necropsy was performed. 


The immediate conclusion drawn from the gross necropsy report is 
that the animal died as a result of skull fractures and blood loss. 
Further review of the post mortem findings identifies an intestinal 
tumor of neural origin which is of a type known to be capable of 


producing excruciating pain. We believe the killer whale 
experienced a sudden and significant amount of pain while resting, 
causing > panicked and uncontrolled response. As a result, she 


collided with the pool wall causing multiple skull fractures which 
induced rapid loss of blood and cerebral contusions leading to a 
swift death. 


A brief history of the animal is necessary for an understanding of 
the circumstances surrounding her death. 
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The animal was collected in 1978 at approximately two years of age 
and was in apparent good health until late October 1990. In the 
seventh month of her first pregnancy (17 month gestation), she 
exhibited acute signs of abdominal pain, fever, inappetence, and 
lethargy. 


A team of staff and consulting veterinarians diagnosed her | 
condition as impending spontaneous miscarriage. The animal was 
placed on appropriate medication and twenty-four hour care and 
observation. 


The animal was considered in serious condition until after the 
November 6, 1990 expulsion of a 33" decomposing fetus. Tne 
placenta was passed two days later, and her medical condition pnegan 
to improve substantially. By January 2nd the clinical picture was 
within a normal range for this animal. The only remaining 
condition of note was a variable appetite from pre-miscarriage 
levels. During the weeks before death, her clinical and behavioral 
state was considered within normal parameters. As previously 
noted, death was unexpected and sudden on May 14, 1991. 


We would like to re-emphasize that this animal was in apparent good 
health prior to the onset of the illness preceding the miscarriage. 
After a recovery period, she returned to a clinically and 
behaviorally normal condition. We had no reason to suspect the 
presence of any illness. In any case, the technology necessary to 
detect and treat cancer of this type in killer whales does not 
exist. 


Sincerely, 


a | 
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Les Dalton, DVM 


Staff Veterinarian 














SEA *CKLD 
GRGSS NECROPSY REPORT 
Facility: Sea World of Texas ee ae Seas WeuAgy, Hines, Anderson 
Genus/Species: Orcinus orca ID #¢: SWF-00-7803 
Age: Approximately 15 yrs. - Sex: Fematré 
Date of Death: 5/14/91 0609 hrs. Date of Necropsy: 5/14/91 0900 hrs. 





EXTERNAL MORPHOMETRICS: (metric only) 


WEIGHT: 2077.27 kq 








TOTAL LENGTH: 508 cm GIRTH AT AXILLA: 289.6 cm 
GIRTH AT ANUS: 226.7 Cn FLUKE WIDTH: 134.6 cm 

GIRTH AT UMBILICUS: 312.4 cm DORSAL FIN HEIGHT: 67.31 cm 
HISTORY: 


This animal had been in apparent good health from the time of her 
arrival at Sea World until October 23, 1990 when she presented with 
acute lethargy and inappetence. She appeared to have abdominal 
pain and was immediately started on medication. Due to the 
leukogram and the progesterone levels monitored since conception 
in March of 1990, a tentative diagnosis of impending spontaneous 
abortion was made. The animal aborted a 33 inch, 16 lb. partially 
autolyzed fetus on November 6, 1990. The entire placenta was 
passed on November 8, 1990. After the miscarriage, she began to 
return to normal as reflected by appetite, behavior, chemistries, 
and hemogram. Medications were discontinued on November 20, 1990. 
Intensive monitoring continued after medication was stopped until 
February 6, 1991 when she was returned to a routine monitoring 
schedule which included daily veterinary observations and monthly 
physical examinations. She had returned to normal with the 
exception of her appetite which remained variable. During the 
weeks prior to her death, her behavior and clinical picture were 
excellent and appetite appeared to be stabilizing. Death occurred 
without warning at 6:09 a.m. on May 14, 1991. 





GENERAL EXTERNAL APPEARANCE: (oral cavity, external nares, skin, eyes) 


There is a 4 cm ovoid superficial abrasion over the mandibular 
symphysis. There is a degloving wound over the area of the 
mandibular symphysis. Multiple lacerations of the gingivae are 
present. The dentition of the left mandibular arcade is disrupted. 
Two teeth are missing from the anterior aspect of the lower arcade. 
No recent rake marks are present on the skin. 
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SUBDERMAL CONDITION: (dlubber, muscles, lymph: nodes) 


The blubber thickness is approximately 7-8 cm which is normal. 
There is a contusion around the left orbit. 


CRANIAL EXAM: (ears, melon, pterygoid sinus) 


The mandibular symphysis is separated. There is a slab fracture 
of the anterior dorsal aspect of the mandible which includes the 
first two teeth on the left and right side. There is a compound 
comminuted fracture of the mid-left horizontal ramus. There is an 
oblique, hairline fracture of the right horizontal ramus. There 
are hairline fractures of the right frontal, parietal, and 
occipital bones. There is a simple fracture extending to the right 
temporal bone. 


CENTRAL NERVOUS SYSTEM: (brain, pituitary, spinal cord) 
The dura mater is lacerated over the right cerebral hemisphere. 
There is a 5 cm subdural ecchymotic hemorrhage over the right mid 
dorsal cerebrum. There is a localized area of superficial 
hemorrhage over the left cerebral hemisphere. 

THORACIC CAVITY: (pleura) 
There is evidence of extensive hemorrhage in the mediastinun. 
No source for the apparent mediastinal hemorrhage can _ be 
identified. Suffusion hemorrhage is present along the serosal 
surface of the thoracic esophagus. 

UPPER RESPIRATORY SYSTEM: (nasal sacs, nares, larynx) 
Appears normal grossly. 

LOWER RESPIRATORY SYSTEM: (trachea, bronchi, lungs, lymph nodes) 
The left lung lobe contains two bullous air-filled structures. 
There is a 9 cm diameter mass with a 2 cm diameter caseous center. 
There is froth present in the major bronchi. 

CARDIOVASCULAR SYSTEM: (heart, aorta, major vessels) 
Appears normal grossly. 

ABDOMINAL CAVITY: (lymph nodes) 
All organs appear dry and appear to contain very little blood. All 


lymph nodes appeared very prominent and exuded a whitish fluid on 
cut surface. 
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DIGESTIVE SYSTEM: (esophagus, Stomach, intestine, cecur, rectun, 
lymph nodes) 


The jejunum contains thick brownish-red liquid. The mucosa is 
friable. There are serosal petechiae and ecchymoses involving the 
distal small intestine. There is a solid white 6 cm by 3 cm mass 
in the distal small intestine that extends from the mucosal surface 
to the serosal surface. No gastrointestinal ulcers are present. 
LIVER: (biliary system) 
The gross appearance of the liver is normal. 
PANCREAS: 
Appears normal grossly. 


SPLEEN: 


The spleen is small with fibrous tags on the capsule. There are 
Significant gross lesions. 


REPRODUCTIVE SYSTEM: (testicles, ovaries) 
The right ovary contains several developing follicles and one 
atrophic corpus luteum. There is a large round 1-1-5 cm corpus 
luteum noticeable on the surface of the left ovary. The remainder 
of the ovary appears to be composed of luteal tissue. There is a 
2 cm cyst in the left mesovariun. The cyst is firm and fluid 
filled. Three small, fibrous plaques are present on the serosa of 
the left uterine horn. These appear to be scars, not active 
lesions. The reproductive tract appears essentially normal. 

URINARY SYSTEM: (kidneys, ureter, bladder, urethra) 
Appears normal grossly. 

ADRENAL GLANDS: 
Appears normal grossly. 

SKELETAL SYSTEM: 


Appears normal grossly. See cranial exam. 


PARASITE SUMMARY: 


No parasites found. 
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SPECIAL TESTS: 


Histopathology 
Microbiology 
fagnetic resonance imaging (brain) 


GROSS SUMMARY: 


AWN bWN HY 


intestinal mass 

pulmonary mass 

multiple fractures of the skull and mandible 
laceration of the cerebral dura mater 
subdural cerebral hemorrhage 

mediastinal hemorrhage 


HISTOPATHOLOGY SUMMARY: 


PWN HE 


intestinal neurofibroma / ganglioneuromatosis 

meningeal hemorrhage, multifocal of varying severity 
granulomatous pneumonia, single focus, mycotic-inactive 
hepatitis, multifocal, minimal~-insignificant 


MICROBIOLOGY SUMMARY: 


No significant findings. 


MAGNETIC RESONANCE IMAGING 


No significant lesions. 


CONCLUSIONS: 


The animal had an intestinal neoplasm of neural origin which is of 4 
During agonal 


type known to be capable of producing excruciating pain. 
throes, the whale collided with the side of the pool, 
multiple fractures of the skull and cerebral contusions. 








These lesions 
resulted in severe hemorrhage, loss of consciousness, and death. 
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cr / 2703 Fluvd Curt Drive 
Rhee tee San Antonin, Texas (254-7 + 
Department of Laboratory Animal Resources (912) 567-6166 


June 20, 1991 


Accession number: 91T5-87 


Animal number: 116 377 532 

Submitted by: Dr. Dalton 

A. intestine - mucosa autolytic, increased cellularity involving 
the myenteric plexus. There is marked spindle cell 


proliferation around the myenteric ganglia and along nerves 
into the inner circular smooth muscle layers and outer 


longitudinal smooth muscle layers. After traversing the 
muscle layers the spindle cells form a dense layer between the 
inner circular muscle layer and the submucosa. Likewise a 


dense layer of spindle cells is formed between the outer 
longitudinal muscle layer and the serosa. Mitotic figures are 
not found in this population of spindle cells. The spindle 
cells have a Single oval nucleus with wavy cytoplasmic 
processes extending from each end. The cells are arranged 
with parallel cytoplasmic processes which stain for collagen 
with a trichrome stain. 


B. intestine ~ similar to A but with more pronounced involvement 
of the submucosal and subserosal areas. There are also 
giloboid masses arising from the ganglion area between the 
muscle layers. There are ganglion cells which appear to be 
trapped in these masses. The masses are composed cf loosely 
arranged spindle cells forming whorls and interdigitating 
bundles. These cells have long wavy cytoplasmic processes 
that stain less intensely for collagen than the ceils aso that 
extend outward along nerves from these masses. My impression 
is that this lesion represents a neurofibroma and 1s conposed 
of fibroblasts and Schwann cells. I cannot determine if the 
ganglion cells are part of the neoplastic process or are 
entrapped within the neoplastic tissue. If the ganglion cells 
are part of the neoplastic process the diagnosis is 
ganglioneurofibrona. 


‘ 


Cc. intestine - same as B 


D. intestine - edge of A 


accession number: 9 175-€7 : +e 
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submandibular lymph node - fatty infiltration, hemosiderin 
accumulation in medullary macrophages. 


submandibular lymph node - same as E 

mesenteric lymph node - no lesion 

mesenteric lymph node - no lesion 

mesenteric lymph node —- minimal medullary fibrosis 


lung ~ H&E, focal granulomatous pneumonia with caseous exudate 
containing numerous hyphal structures with the typical 
morphology of Aspergillus sp. The lesion has a thick capsule 
of fibrous connective tissue, lymphocytes, plasma cells, and 
foreign body giant cells. There is chronic obstructive 
pulmonary disease in the lung tissue surrounding the mycotic 
lesion. The adjacent bronchioles and alveoli are dilated and 
contain a mucoid secretion. 





lung GMS - same as J H&E 


lung H&E - section of lung adjacent to mycotic granuloma with 
chronic obstructive pulmonary disease as described in J. 


lung GMS ~ negative fungal elements 
lung H&E - same as J 


lung GMS - same as J 


lung ~- no lesion 
lung ~ same as K 
lung - focus of subacute to chronic bronchopneumonia 


characterized by exudation of mixed population of leukocytes 
and crganizing fibrin into pronchioles and alveoli. 


lung - no lesion 
sméil intestine - autolytic mucosa, no lesion 
small intestine - prominent Brunners glands, infiltrates of 


plasma cells and lymphocytes at the interface of Brunners 
glands and the superficial mucosa. . 
small intestine - autolytic mucosa, no lesion 
small intestine ~ autolytic mucosa, no lesion 


ncocessicon nunber: 4175-67 

inimal nunber: 116 377 432 : Page of 
small intestine - autolytic mucosa, ng lesion 
large intestine - autolytic mucosa, subserosal hemorrhage 


BB. 


CG. 


as) 
TJ 


GG. 


HH. 


It. 


JS. 


small intestine - autolytic mucosa, no lesion 


small intestine - autolytic mucosa, no lesion 

small intestine - autolytic mucosa, no lesion 

glandular stomach - no lesion 

glandular stomach - no lesion 

non glandular stomach - no lesion 

small intestine ~- autolytic mucosa, no lesion 

ovary (left) - large corpus luteum, no lesion 

ovary (right) - corpus albicans and few primordial follicles 
in stroma - no lesion 


hepatic lymph node - mild edema and mild erythrophagocytosis 


pancreas - mild interstitial edema, slight autolysis, no 
lesion 
adrenal gland - no lesion 


kidney - early autolysis, no lesion 


spleen - no lesion 

sublumbar lymph node ~- no lesion 
kidney - no lesion 

adrenal ~ no lesion 

heart - no lesion 

spleen - no lesion 

heart - no lesion 

heart - no lesion 

heart - no lesion 

heart - no lesion 

heart - no lesion 
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heart ~ no lesion 

heart - no lesion 


thymus - no lesion 
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KK. 


LL. 


NN. 


10. 


skeletal muscle - no lesion 
thyroid gland - no lesion 


skeletal muscle - no lesion 

liver - minimal hepatocytic vacuolization, expansion of space 
of Disse, occasional focal accumulation of mononuclear 
leucocytes. 

pelvic lymph. node - slight edema 

anterior cervical spinal cord - minimal hemorrhage in grey 
matter around central canal, minimal spongy change in white 
matter which is indistinguishable from early autolysis. 
cerebellar cortex - no lesion 


cerebellum, choroid plexus, medulla - hemorrhage in meninges 


vermis of cerebellum - congested meningeal vessels with focal 
meningeal hemorrhage 


posterior colliculus - no lesion 
left cerebrum - extensive meningeal hemorrhage 
thalamus - no lesion 


roof of 3rd ventricle - hemorrhage, mainly perivascular, in 
white matter 


cerebral cortex ~- no lesion 
left cerebral cortex - extensive meningeal hemorrhage over 


surface and extending down sulci, perivascular hemorrhage .in 
underlying white matter of gyrus. 


left cerebral cortex (acoustic area) - ne lesion 
right cerebrum - no lesion 
right cerebral cortex (occipital) - minimal meningeal 


hemorrhage 


ACCeSS10n number: 91T5-87 


Animal number: 116 377 532 a: bage 5 cf 5 
Diagnoses: 

1. intestinal neurofibroma 

De granulomatous pneumonia, focal, mycotic 

3. meningeal hemorrhage, multifocal of varying severity 

4. hepatitis, multifocal, minimal 
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Ronald R. ie D.V.M., Ph.D. 
Veterinary Pathologist 
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Ref: RRC1/91T5~-87.SW 


PAS : Sea Worid- a an 


September 5, 1991 


Dr. Nancy Foster 

Director, Office of Protected Resources 
and Habitat Programs 

National Marine Fisheries Service 

1335 East-West Highway, Room 8268 
Silver Spring, HD 20910 


Dear Or. Foster: 


This responds to your request for additional information pertaining to 
the death of a killer whale at our San Antonio facility. We would 
also like to comment briefly on a letter to the Service from the 
Harine Mammal Commission. 


First, we have submitted with this letter the following documents 
which you have specified: 


0) Narrative description of observations by the Sea World 
security officer who observed the animals in question; 


) Laboratory reports relating to the neurofibroma, 
including John M. Pletcher, DVM, MPH and Robert B. Moeller, 
OVM, Armed Forces Institute of Pathology, Washington, D.C., 
and R. Craig Platenberg, HD, (MRI Report); 


O Communications from additional medical experts: Sam H. 
Ridgway, OVM, PhD; Clifford J. Hixson, VMD; Wayne R. 
Patterson, PhD; D. L. Chumley, MD; and Steven Schenker, HD 


) A copy of the APHIS report. 
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Throughout our investigation, we have been thorough, utilizing 
veterinarians and other individuals in the medical field. It 1s the 
combined judgment of these experts, both inside and outside of Sea 
Horld, that led us to our opinions and conclusions regarding the cause 
of the animal's death. Again, the experts we have relied upon include 
the following: 


Leslie 4. Dalton, OVH 
Staff Veterinarian 
Sea Horld of Texas 
San Antonio, TX 78251 


Ronald Crawley, OVH 

Veterinary Pathologist 

University of Texas Health Science Center 
San Antonio, TX 78284 


Gary Anderson, DVM 
Veterinarian 

Lackland Air Force Base 
San Antonio, TX 78236 


John M. Pletcher, DVM, MPH 

Robert B. Moeller, DVM 

Cin consultation with the Neuropathology Department) 
Armed Forces Institute of Pathology 

Kashington, OC. 20306 


Sam H. Ridgway, DVM, PhD 
Naval Ocean Systems Center 
San Diego, CA 92152 


Dr. James McBain 

Sr. Staff Veterinarian 
Sea World of California 
San Diego, CA 92109-9980 


We have considered all of the points raised by the Marine Mammal 
Commission. Our deliberations are reflective of a professional, 
competent and detailed inquiry and we stand by our opinions and 
conclusions. 


Regarding the Commission's comments about the animals thoracic cevity, 
the fact that no source for the apparent mediastinal hemorrhage was 
identified distinctly indicated the lack of involvement of any large 
blood vessels. The amount of blood involved was sufficient to produce 
the suffusion hemorrhage as described in our report. My 
correspondence on July 11, 1991, that the “likely cause of this 
hemorrhage was trauma to mediastinal tissue caused by the sudden 
deceleration of the relatively large cetacean heart“ is a good feith 
attempt, by a number of professionals, to describe what appears to 
_have been the most likely scenario to have resulted in the lesion 
noted. 
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The bleeding that produced this lesion was of capillary origin and not 
the result of esophageal laceration, laceration of any other type, or 
trauma from outside the thorax. If any other cause for the hemorrhage 
would have seemed likely, our reports would have indicated this. In 
any event, we can state with confidence that no foreign object was 
present at the necropsy. As we have stated before, we have no 
indication of aggressive behavior that would have caused a collision 
with a pool wall. 


As previously stated, the other whales were inspected after the death 
of their companion. Nothing unusual was detected during the 
examination requiring furter observation or treatment; consequently 
there is no documentation of the examination. Also, contrary to the 
information recently received by the Marine Mammal Commission, there 
{is no surveillance video af the animal's death. 


Finally, we did not state or imply that the neurofibroma was 
malignant. Details about the tumor are contained in the necropsy 
report. 


This concludes our report on the death of the killer whale identified 
as SWF-00-7803. Two copies of the marine mammal collection/inventory 
report are attached. 


Sincerely, . 
[ra | a £ 
Brad Andrews 


Vice President 
Zoological Operations 


Attachments 








- | PLACE OF OCCUREXCE # TYPE OF REPORT 
SHAMU STADIUM/R. BACK POOL | COOE ZI ANIMAL EMER. /NO HUMAN 


7 
-YRRATIVE: At appcoximately O60%hra on 14 MAY 91, Officer [* 1] was on duty at Sharw Stadium. 


while on duty [* 1] observed one of the tvo Female Killer Whales thrashing in the water. 
(+1) started walking toward the back area of the right holding pool and noticed the Female 
Whale come up out of the vater at the gate that divides the right and left poole (back gate 
(“1J obsecved what appeared to be be blood mixed with water. At this time the Femile hale 
went undec water and back up, nose pointing ww, and epit up more blood. [1] notified 
the Dispatcher ( name J of a Code SZ/ANIMAL EMERGENCY=NO HUMANS INVOCVED. while [1] 
was talking to[Dispcthdvia the two way radio, the Pemale Whale came up out of the vater, 
nose pointing up, end apit up more blood, the Whale was thrashing in the vater al] dicing 
the incident. [“1] want to the Trainers building and explained tofispoteIvia the telepton 
of the incident. At approximately O6lOnrs Officer (“2 arcived et GHAMY STADIUM, [* 1) 
end (% 2) began looking for the Female Whale and could nt find hec, dve to the water 4 
the pool being very cloudy and disturbed. The other Male and Female Whales ware toward the 
front of the cight pool vecy calm and floating on the surface. The injured Ferale Knale va 
underwatec and had not eurfaced. At approximately 0618hrs FORCE, DAVE/CURATOR arrived at 
SHAMU STADIUM. [*1] advised FORCE of incident and (*#1], [2] - FORCE began looking 
foc the injured Peale Whale. [1] wes able to spot the injurled Female Khale in the 
ceatec of the right pool and at thie time the water had cleared up enough to see vith flaah- 
lights. (*1] asked FORCE {f he would like[ispolcheJeo make further Emergency notifications. 
FORCE replied yes.and asked to contact YOUNG, GLEAN - VICE PRESIDENT of ANIMAL SCIEKE and 
WIGOHAL, DUDLEY ~ CURATOR. Purther notifications were made by[Dispothdvie the talephone.- 
{Security details ------------- wo teeter nce eee ee ee ee ee .] 


* {REDACTED FOR SECURITY RE?.SONS } 
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ANIMAL, CETACEAN WHALE 


A-900-91 T 


SUIGHC AL/AUTOPSY PaTH ACCESSION CS. 


PLEASE mf OA US OF ANT PATIENT OENTEFIC ATION EARORS 


CPU-V 
Dr. Les Dalton a IMP/RBM/mab 
Sea World of Texas 
10500 Sea World Drive DATE: 19 June 1991 


San Antonio, TX 78251 


L Z) 


| CONSULTATION REPORT ON CONTRIBUTOR MATERIAL | 


AFIP DIAGNOSIS: 116377532 1. Intestine: Ganglioneuromatosis, killer whale, cetacean. 
2. Lung: tranuloma, caseonecrstic, focally extensive, severe, with 
fungal nyphae consistent with Aspergillus sp. and edjacent granulomatous 
inf lammation. , 

3. Brain, meninges: Hemorrhage, multifocal, milc. 
4. Liver: Hepatitis, necrotizing, acute, aultifocel, minimal. 





Comnent: This case was reviewed by the Departments of Veterinary Pathology, 
Neuropathology and Gastrointestinal Pathology. The cause of the abnormal behavior of 
this wnale prior io deatn could not de icantivied histologically. The intestinal 
cenationeuromatosis was Characterizec Dv prominent dundles of spindle cells 
ingiltrating into. the tunica muscularis ena serosa. Scattered aaangst tnese spinale 
cells were individual ganglion cells. Tne spindle ceils were S-100 positive. The 
focal granuloma in the lunas contained numerous fungal hyphi which are consistent with 
Aspergillus sp. Although Aspergillus infections can be serious in whales, this lesion 
wes focal and well encapsulated. Tne nemorrnage in the CNS may have resulted from tne 
trauma of collicing with the pool wal}. 


Animals affected with intestinal ganglioneuromatosis have demonstrated clinical signs 
of constipation and tenesmus. In man, this neoplasm nas been associated with a type 
of familial. multiple endocrine neoplasia, which includes pheochromocytoma and 
medullary thyroid carcinoma, and von Recklingnausen's disease (neurofibromatosis). 
Individuals affected are usually asymptomatic but can show symptoms of constipation, 
cramps and/er abcominal distension. wnether such signs in a wnale would Cause erratic 
swimming ana a collision is unknown. Thank you for submitting this interesting case 
to the Registry of Veterinary Pathology. 


yi lakh, 


JOHN M@. PLETCHER, DVM, MPH 
Colonel, VC, USA 
Chairman, Department of Veterinary Pathology 


LLL I 8 HOMES 


ROBERT B. MOELLER, DVM 
LTC, VC, USA 
Department of Veterinary Pathology 


nia: SGdnac, Pieience:4 
SUBJ: ORCA HRI 
TO: Les Dalton NVH 


TECHNIQUE: 
Multiple spin echo and gradient echo sequences were done on a 


GE 1.5 Tessla SIGNA system. Tl velghted sagittal, axfal and coronal 
views were undertaken with TR/TE of 600-650/20 msecs. Tz welghted axial 
views were done with TR/TE of 3,000/30,80 msecs. SPGR images with a flip 


angle of 50 degrees, TR/TE 37/9 and GRE images with a flip angle of 45 degrees 


and TR/TEof 27/12 vere also obtained. 


FINDINGS: 
A solitary punctate area of increased signal on T2 veighted images 


is noted in the right thalamus. This observation in humans corresponds 
to a dilated Virchow-Robin space or possibly to a focal area of ischemia 
or gliosis which is usually seen in hypertensive individuals. The 
significance of this finding in the Orca species is unknown. No mass, 
mass effect, significant signal adnormality nor pross anztomic asymmetry 


were detected. 


IMPRESSION: 
No significant anatomic abnormality. No MRI evidence for infection, 


neoplasia nor hemorrhage. 


Thank you for this most interesting opportunity to assist you in your 
evaluation of this amazing species. If i may be of further neln. pleése 
feel free to contact me. 


Sincerely, 


eo els pea, 
0 


R. Craig Platenberg, H.0, 


— 


The University of Texas 

Health Science Center at San Antoatlo 
7703 Floyd Curl Drive 

San Antonio, Texas 78254-7876 








Department of Medicine (912) 567-4850 
Division of Gastrocnicrology and Nutrition 


August 23, 1991 


Dr. Les Dalton 
Veterinarian 
SEA WORLD 


San Antenio, Texas 
FAX No. $23-3299 


This is a follow up oa your telephone call coacerning the death of the whale zt Sea World. 


AS Tunderstand It, on autopsy a 6 x 3. cm tumor, spenning 1/3 of the circumference of the small intestine, 
wes found. This tumor apparently invaded the muscularis and the serose. Apparesy this wes z 
neuroendocrine tumor. 


The question is whether such a tumor can cause pzin which, in turn, could result in excitement of the 
animal and secondary injury. Obviously I heve no expericace wiut whales (although my colleagues feel 
that I am a “whale of a docioc”). However, extrapolating from human medicine, perlial obsicuction from 
the tumor could cause distension of the bowel and thus pain. This would be the most fikely cause of any 
pain present in such a situation. Conceivably, involvement of pain receptors in 2 stretched bowel wall 
could be another mechanism of pain. Small bowel cumors in patients oficn are silent and difficult w 
detect unless Uicy bleed or cause obstruction wich pein. Thus, while 1 cannot say uiat Wie whale he¢ pain, 
iis could have been the problem. 


Good wishes. 
Sincerely, 

~  f 
ere ce oe 
Steven Schenker, M.D. 
Professor of Medicine and Pharmacology 
Chief, Division of Gasvoenterology 

and Nutrition 


Staff Physician, Audie L. Murphy 
Memorial Voterans’ Hospital ‘ 


SS/am 


cc: John P. Howe, M.D.. President 


September 3, 1991 


To: Dr Les Dalton 
SeaWorld of Texas 


RE: Pain Associated With Small Bowel Tumors 


It is the feeling of Dr Wayne Patterson and myself that a 
small bowel tumor of neural origin could, in some cases, cause 
pain, especially if the tumor impaired bowel function resulting in 


strangulation. 


Void boyy, _! 


Cliffor - Hixson, VMD 
‘Diplomat, American College of Veterinary Pathologists 
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wayre R. Patterson, Ph.D. 


Deputy Director, Clinical Research 
wilford Hall USAF Medical Center 
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D t. Chumiey, M.D 
J. Thomas Swan, M.D. 
Potnck A Masters, MD 


August 20, 199) 


Les Dalton, D.V.M. 
Ses World of Texas 
155090 Sea Worid Drive 


Sen Antonio, Tevyee 78745) 
Dear Dr. Dalton: 


To aa writing to verify my previous conversation with you. Based upon my 
training and experience and the mediczl licerature, it is my opinion that 
neurogenic tumors which involve che saail bowel can produce not only melene 
and intussusception bel also ebdominai pain. Furthermore, this pain can be 
transient and colicky in natere or may be very scvere depending upon the 
locetion and size of the neurogenic tumor. These symptoms can originace from 


any neurogenic tumor such es nevrofibroma, ganglioneuroma or neurilemoms. 
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‘ August 29, 195: 


To: Dr. Les Dalton 
Veterinarian — 
Sea World of Texas 
San Antonio,’ TX 
Tel. $12 523~3278 
Fax: 512 $23 3299 


From: Dr. Sam Ridgway 
NOSC , 
Code 5107 
San Diego, CA 92152 
Paks “619: 252 2355 
Tei: 619 553 1274 


Dear Les, 


Please accept my apolceay for teking so long to get you 
something in writing concerning tne killer whale brain we 
examined in the company of Dr. Plettenberg, a neurologist from 
Wilford Hall Medical Center, last May. You identified the brain 
to me as from a female of 508 cm, 2077 ka and ae to 16 years of 
ace having been taken in Icelandic weters at a ung age in 1978. 
The animal, had been at Sea World fecilities sin that time. The 
brain was fixed {in formalin énd on renoval (fon: the fix weighed 
6299 ¢. As you ray recall, we secticnec the brain in slices of 
about 1 cm and examined each slice the roughly. The pathologist 
took several specimens for nicroscopic examination. My 
exenination of the fixed aes revealec no cross abnormalities, 
és I mentioned at the conpletion cf the inspecticn ané in our 
supsecuent telerhone ee 


We have discussed your necropsy report (IffSWF-00-7603). 
Tre intestinal neurofibrome is the first reported from a whale. 
Certainly it is worthy of careful consideration as to the 
underlying cause of death. Over fifty tumors have been reported, 
mostly form wild enimals or stranded cetaceans, Dut never this 
exact kind. Possibly pain from the tumor together with the 
rupture of focal granulomatous lung lesions could have resulted 
in violent, likely involuntary, activity at deeth. Tne lack of 
gross damage to the brain sucgests that the meningeal henorrhage 
wes acutely terminal or even agonal. 


Best resgarcs 


Sam H. nae DV? . yo 


Om NO. 3648- 72085, “EXP fs teh 














1SNt ASN: kee 
1SP, ANREP: Freon: 
FOR MME UE ONLY 
MAUD RED MAMA. COLLEC TLONZERNVYENT OILY RUS 
TYPE OF REPORT, es ORROIEY: i ieee 
SeaWorld, Inc. 9/5/91 
MINTO MOL UDR | ma anata ann nna eee ne nee ne ene ne ne eee eee OATE OF REPORT, -Hn nn ene neem nen nnn nnn ee ane 
Orcinus orca Killer Whale 
Y SCTCAT LALO NAMEY sees -5 2225-8 e Doe c ee cee ee eens COMMONUNAME LL. BeseaMeiteee pe eee See Ok ie 
1S1 EST DATE | I LOCATION OF TAKE ) ) { 
Tn tem E 72 FEL BIRTH AUTHOR 1 TAKEN ORITAKE PLACE NAME AND § COLLECTOR 1 CuRARi DEATH OR DISPORITION 
Lut LPLCATIONIZ: YEAR 1DOCUMENTIACCUINEDITYPE | LAT I TUDE-LONG!I TUDE | ON SOURCE | STATI DATE EXPLANATION 
2 PEGA AS Sap yee Var Sass feos SAS TOT p tt et mene mem enn ma mee mene temenn enn nen ene 4mm ant men meme en mmm mms 
t N 
4-00-7803 'F' #240 (10/26/78 LM Iceland ,Sea Wortd | p | 5/14/91 
a ea atcha aS ae See ean a an aeons Colette tee eT te ee ee ee ‘ 
LAs ! | { | Trauma; Intestinal 
it PA ' neurofibroma/. 
Se ellie ae els Heals alin atin PaaS Sas fossa 4S a eal eee ae a ele et a Hota en nnn een nn 4ananen doassenmamasan= Rapa alae ea 
i | ganglioneuromatosis 
1 i 1 | 1 t t ‘ ! 
Saag! ee DT RR me my em om Re ee me me Re eR 
| 1 ) i { t | | ‘ 
1 | | t ! | { 
aa ae a aay a real POTATO RR RR TR RR RR Rp me 
1 of | i { ! ! t 
! ! Poe ! i ! i 
sicaiaiaiaieiatatatetatan tate tatetatenate Tees Mise ai TSS re esos PERS ST SSS Ss He Season Seto Stee See Rie Reale A mene aes a Faas ARIE ie ae SRR IS SI eee ee hae pena : 
| { I i H | { 1 
\ | | \ | \ ! 
ogee Ee See a SPER a SRS RES SE ST Be a ER el en ee io cn eh em ll man Nk ee ae ao 08 
{ 1 ! { | | \ | { 
\ | t | I I ! \ ; 
Se BASS tt Ret eR ESAT SS By es 2 AS ee Aiea re Gere ee By ital a re ee ee ee a ee ee Se ey ae ee mene ne ge oe ae SLA eae ee a am) eee ee a ae 4 ae aS SR a a EN EN Ne OE OR RR TR Re 08 AR NR ett 











